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»T) 

■^f (57) Abstract: A mobile millimetric wave radar comprising an antenna for transmitting an electromagnetic wave of millimetric 
O wave band outward and receiving a wave reflected from a target, and a circuit for signal processing the reflected wave. An antenna 
pattern is formed on the surface of a multilayer substrate where a plurality of dielectric substrates are laid in layers while sandwiching 
^5 conductive layers. A wiring pattern of circuit and electronic components for signal processing a millimetric wave are arranged 
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on the rear surface. Among the electronic components, an oscillator, an amplifier and a frequency converter of millimetric wave are 
contained in a hermetically sealed section formed locally on the surface of the multilayer substrate. Other electronic components 
are arranged on the periphery of the hermetically sealed section in a non-hermetic structure. The oscillator, amplifier and frequency 
converter are hermetically sealed in inert gas atmosphere and at least a part of other electronic components arranged in the non- 
hermetic structure is protected by resin coating. According to the structure, a small and thin millimetric wave radar having high 
accuracy is provided at a low cost. 

(57) mm-. 

Lt@«*»6v5g»issgfit57>ftt. Kmwi&mnmms- z> 
ism £ii * . mnfcmfozm&mm l mr* t uzmnmrfj\-&. ltss 

^A o *-><hs v m <d m ^ mm mon^ % . mmn^F 
?&&tfz<Dm.mm±u<Dmmiz&§z®ffimiz&K>&m2ti-i:^2>. 

« fife f S ^ <*: T . /hi • mm-e&zix h(:lTig®i|u$ g & U - 
? £ ft « T £ . 



WO 03/040754 



1 



PCT/JPO 1/09821 



mmm 

#: ^ t -f £ n & [e| S§ fc 43 V> T , 

tt <D /J\ ^ -ft: £ 3t5 # 13 ^ n tZ o . ^^tte, #Jf*4£©^K®£ 



WO 03/040754 



2 



PCT/JPOl/09821 



© M 2£ HI E§ > MS^£OM&ifc#tt/^<bUB^fcis&<Z>, ^ <D ^ 

^ff-r^>T>5 : -^-<t, mm&Mm&m^mw-r z>®m*m%-fcmmm 
nm&mmmu. -sic, T>^^-^/\ o ^->^^$n> s £ « , 

EI ® © ffi ¥ fc $& 0J 



WO 03/040754 



3 



PCT/JPOl/09821 



2 0 « ± sa s v ntLu-ymwo— &&wr) x\,*T7fi?¥nm* m 3 
ni^i/ h - a t£m&u<D%£<&w;M* mm & % ^4biji 2 

w, 7 m « ± IB ^ m m. <d - 011 £ ^ -r $r m m , ^8i«±iBiii[:# 

1 2 m «± te 31 re m iz m ^ 5 5 u & i/ - # <o m m s& p°p © m # ^ £ ^ 

* ^ bj cd - ^ m m & m m iz m -3 * r bj -r s . 

3£ Wite # f£ £ 8& ( £ n [el S§ ) 2 4lt %M%8 2 0 1 n^> 2 

^ CD M 2£ l& f 1 , f 2^jEgf IC^0lit^|iJTlib(^9i(b) 

# rs ) . m m b m ^ > £ m m r > =r 3 a & s m m r & □ o « ^ « s 

ICA^^tll), f 1 , f 2tt, #1 \t ; 7 6 £> 7 7 G H z CO IS H T 

1 , f 2 1; h*7 7*7-y7 h f d 1> f d 2 ^ & £ L , S « ft * M 
»»Bf 1 + f d 1, f2+fd2<h&3o 



WO 03/040754 



4 



PCT/JP01/09821 



o f d i> f d 2©Bti}ij^nfdf^i:t i^n, mmm^izmmis 

Tftm-T 3 y ^ 0 2 l 1 & <k □ - A X 7 ^ 2 1 2, 2 1 

£ £ T : , f d 1, f d 2©iii:, f 1 + f dU 

f 2 + f d20t«2A* = *l-*-2tt, ltS[7-iJXf 1 (FE 

Cifc 1 ] 

d = C • */4 7t • A f 

£ £ c «3tea (nwimmmm). Af=f i-f 2^*5. 
c#fc 2 ] 

v = C • f dl/2 f lXttC- f d2/2 f 2 
JtfB F E TJttKft 1 , |2S0^Itt, ^^^^fg-^^SJCcfc 0 fr 

t> ft Z> o 

mi 0 m\z±mm*mm<Dz?u y 2 m&m&^To 

RF (Radio Frequency) ^ zl - )V 2 0 « , I9 0IC*^5$ U 

fltffiitifiisiK £ — *Mb l %> ® & d , *mmm°vte> 

IC (&«Iel&) 2 0CJ;D : Eya-jHtbT*r) 1 i; , ^5zB©# 
JiSIS 2 <Z> — ®±{cm^*flt$£ji 4 5 J; 0 JRIft £ *> <DT & £ , 
7tn^g|!2 3tt, RF{i-^^aSU(T^-D^Sn 2 IRtfA/D 



WO 03/040754 



5 



PCT/JPOl/09821 



m ^ t7-f 7^01^2 1 1 , D-/U7-fJ^211, 2 1 2iD 
F^7-S^f dl, f d2(t T^-D^/^^^^SESl^n 

mm) z.n e. <r>m m. & ^ u r^arn ( c ani« ; controii 

ed Area Network) ti0$l3> bD-JH-y h (^«gfli) 1 

ign (-r^- >^3>) o^r-x-r 7fff^3 o^A^^ns 
^isft2fi, &tt$r& 2 o o ^tttit, era 

£te««JS 2 0 1 tffttEVTfcZo 

g^ST>5 = -^-^3 B <h 2 0 13 ^ -T <k 5 A' v ^ 7 > tiliO# 
> ^ ^- 3 « , HT^-;U6€r^LT«-^5a.SlHlS&0ia^/\ o ^->3 5 



WO 03/040754 



6 



PCT/JPO 1/09821 



t m n. ft k & \®. 2 n x v> s . 

± fS n =f- SB p D u o % . , R F t y a — Jl/ 2 0 (^90 ( a ) 
D & 3 ) tt , *r — 7, 4 ck # A - 5 cfc 0 & & ^ ^ it ih SB 4 5 £ JR tfh 

s n , ^ © {Hi m -T- p q p ( fit i oHOTtn^f 2 3 \z m ^ z> n ^ u 
& 5 s v $ >vm n <8i si u 2 5 m ^ & n =¥■ p d p ) w: , ^ ^ it it ffi 4 5 

jgffltd#&&ffiiul3«fc9BBSSftTV>5. ^ ^ it it 3B 4 5 , 
#il«2 ©^^^ililci^gPft^^^^ti, I*] SM- S St # X ^ <D ^ 

m&fi 7, ifimx £ lit t> & a dr — X4, - 5 — jRfc-fe^s^ 

^It^ii^ii *t H^ffli^ns^, & M fcf *4 T *> « it ± pJ fig "C & 

^lEI(C^t"^''fn>2 5 l^ift^f-^MSDSP (Digital Sign 
al Processor) 2 5 2 , R Fl^Sf feCt, Jt IB 

±fBb^T>^^-^J:^*^^p n p^il^ ; S#ilS«2«> nm$L<D 
Il^^JfUlfe/^Xf^ ^lOl/H-A (Radar Dome) 

7CD|^®<h#jlS«2©T>^^10#J©®<hCD5gii(^^ : ^^U/"7 !> ) 
SfiCSSfcf ttSutT?, 7>ft3^B^t^$ U $M SIM # ) 



WO 03/040754 



7 



PCT/JPOl/09821 



Mi£#W6~7 7 GHz T te, l&fitbKt 3. 90 

~ 3 . 9 5mm£fc*.Lfc#oT,BEfid=<3. 9 0 ~ 3 . 9 5) 

0 0 ® f£ , R F :i - ;U 2 0^T<3>2 5 1 , 

dsp 2 5 2ii, ±ia (mmm e>^-x 8tibnt^« 

*Hil!SJ(ORFt^a-^ (I C^-yZf) 2 0^7^3>2 5 1 , 
DSP 2 5 2 (t ^7f 7^HT, ^llEIt^-T^^lC, 

x ^* * > # ^ -r & t) % m m m & t m \z m n x , # n * * 2 _l © sb m k 
$>- > 3 5 ch^^^^8 0 ^^bti^wnittT^So * & , »i 
2 Ei ^ ^ r «fc e> (c, ^ x. -r x 7 y 775 5£i- & m m m £ ± m iz ft n 

X » 7>f ir* >^ -C >^ 8 l£^bX#Jl»^2i2CDi3liA 0 ^ — >3 
t. 

^mmwL 2 <d — m cm®) ^^(cias v tzm.&M±& 4 5 © 

nS0C7'f3>2 5 11>DSP 2 5 2, * SKfitffl I C 1 1, A° 
7-MOS I CI 2, lSHal/-^l 3, t^7>7°l 4, A/ 
D*«k^D/A L5, fy7fiStS3 6, 5P y 7° 3 > 5 s > It 3 7, ^ 
y^^t-H 8 & £ MB S S tl T £ o 

bTViS. 21 ©*-&=»|]e©«3i«K:^ UTtelg 5 6 HI \Z «k 0 



WO 03/040754 



PCT/JPOl/09821 



V K — A 7 <D m ^ £ > - X 8 «fc D & ^ #J \z H ffi b fc 3g 0 £fi b SB 
7 2 j&* ?g j& £ £ <£> 35 D tB L g& 7 2 £ 5 U & — 1 £ ^ 5t M 

mtU K — A 7rtM£0ra©Tf-8sd0'gFJS>&**g 1 &fcfcB ( Tf d «fc 
3 ¥ ff M PR © {& m ) , £ fc , ffi©IB*f*^$^^T?l^K-A7 - #IS 

^i^TfS. — * 8 tt , l/H-A7t#II«2i^i^Lfct 
Kl, l/H-A7S^/Ill#ISt2tg^$ti5, 

1/ K-A7 □ ft»K: fct, #®S=fS2 ©^Ugktffe-&-r-5ffic'a-a57 
4*tf ^$tlT^§o & SB 7 4 , 2 CD7>f tfiJOSfc 

Mt5^10l7 4 a <h , #lSS2©«li:*ff|,f 2©@7 4 b 
t^iJSSn. ® 7 4 b ffi bffi 7 2 ©3£:b*S&&K:KIU jg^ffi 

0^«^J7 0 U H~ A 7 <h#®»^2 iCDfflOi^^iaDK L 
fc ^ j£ & 0 © X — )V 7 5 J£ m 2 tl T V* £ „ £ , I7 4a(Cij:, M 
7 3!&if ^$nt^S„ 

± IE <Z> M 7 4a^#lSt2 0$It^f ^bt5^tl:«k!3, # 
lit 2 £ V H- A 7 tOBBKltt, mjtCDifcfl-^ y 7"d^»IS< 
fil T it £ o &mW;WL2 t V F — A 7 t^r^#^-t>-l±femfCig*^I 7 
0 ^St2 • UH-A7©i#BM:aAtS^, z\ <D t # & M M 7 



WO 03/040754 9 PCT/JPOl/09821 

^30tc5s-rck-5Jc» .45- m m m. 2 1 1± , ?&jg-£>t}-3oo£iBmL 
n *j * © ^ jse> , c © -t > -tf- 3 0 0 \z <t 9 #• € * % 2 <d m.m *t ir * 

C b T ^ § o 

i7li;, #M*^2Offi©HJS^il0D©fMgI^^-r„ 

2 0 3tt, ffl«-fe>1* 3 0 0 cD^ttJffl t^^^m^MSfC.tJ® $ n 3 

$ 1 0©SK©#:©ffift«3;Rtfi&ftJ% — -Hi#*S3ST& u 
& 7 6 . 5 G H z , <8S^6ffiiaSI!il:*^T, fg }g M i£ lfc 
30* 7 6 & 7 7GHzOHI:»S:t^66nTl^. 

zn&mm-? &fzib\z, ^iiS2oi^a!icb-^2 o 3 & mj$Is 

T £> iSHrcSSt>t 3 0 0 i^^SoT, fi ft $!I |p T £ % <D 
t - ^ fffij flf i c © /Jn ^ f b © 86 fc — ^ « £ fct , * EE j&* 3 0 
-50 V£^ffi IT^S. 
& & , Ml m<Dmmm-^\t.. 7< 3>2 5 l^DSP 2 5 2 ^f© 



WO 03/040754 



10 



PCT/JPOl/09821 



*l to 0 , ^4il;itJ;5 IZ , tr-X 8 £#JfS4£2 ffl <D ^ HQ ( & 
SB it it 8B 4 5 ttl#i!/^>4 l^^LTfeiftttXte, 

75: A» 5 W € if* & it* o 

MM 2 0 l , igIt#lii0^7>Fl^:i*t:J:oTi^$ti 

^ ^ "c ( b ) (c)l;itj:5(i#ili2l;l/y>ii lO^fl 

T^^c-r^c ^^T? (d) (e) IZ^-T \Z, 7>f7-/^">30l 
m>UV> — U\Z-/k 1 2 0 ^ ^ ^ , Z\(D-K2 § \ZT ~T n 5> — > 3 tf 
7*-JU t«aisn«<fc3l:i«tt$f|iH 3 0 £ X /\° v ^ & £ 3c 
^ "T £ „ ^ CD i£ , (f) ~ ( h ) \Z 7k ? «k "5 , RFt^a-Jl/f^^ 
2 0, 7-f3>2 5 1 , DSP 2 5 27^^<Dl|^g|5p c S^^^bxm^ 
If-^mSSSr^^-rSo * 7c , # A - 5 £ ^ - X 4 t ^ ^ £f it fit it fC J; 
D*£^b, T-fD>2 5HDSPS;t'0^7f 'j; ^l:tttl§il/ 

±8BiJjSXSJc*^T, m 8 IH (g) ©jSS, tafc^RFtS?! 

5 U&©7>rt#t©tf ^Irbns. £ , ^81 (h) iz 



WO 03/040754 



11 



PCT/JP01/09821 



SS © T , g&p^©|lig^^£K©g«©:3>A 0 ^Mb£III3££ 

m (DM WLm®&&^fc-rz> it-? zz. 

bfc^ot,I^lt±©j;5 icn x h © it m W Z> U ft lz ~d h t , 
jft 51 « /Jn PS © 3& d d p PS 0 i; ^ ^ © 13 B X ^ - X «b ^ m W IC PI ^ b , 

©jf8 52ic#^MjfiT^©M©m^gBp n p£@Bts-r3 

^ & ,& £ # L- # £ © g& p n p © & |fe £ ft < f H £ T * o 



WO 03/040754 



12 



PCT/JPOl/09821 



m m ± <d f u m «i m 

3 . 



WO 03/040754 



13 



PCT/JPOl/09821 



it $t(Dmm 

1. $ V&m<onmfc& ftmfc&misT mm frb & 

tu IB ^ Jf £ *R , — ffi {3 , fff IB 7 > t- ± ifi A° 9 — > ff2 $ n . ffi m 
© 4& <D g£ S Z. <D M ^ it it SB <D jq 52 iz #m ^^^(CJ;D@H«$ 

2. KHB$yiftflr-^©3&jg«, *s e g , # & & g « * ^st^^ 
4. hubs u *f«g, j^&gfc&ifegtt, icft^n 

Tfff|5^;^itli:ia5fCiR^$ nTVi 1 ^ £ 3 JDtif 1 ^15 

> s&sbi/ y ■- 2±\-&m^&mmmzm& ?£ nxm&m&m. £—&mm 

n^n4n7fiAAi i > 



WO 03/040754 



14 



PCT/JP01/09821 



xv>5 i ^ 4 cd ^fnd> i mBMo&mm ^ u & 

6. ffiifH#®^^©T > T-j-ffilO'ffi&Wo ~7 ^ 7? y ^ §<[ cd 1/ K — A 
* ft , m IB 1/ K — A © M f~ tt , ^MK:g5tfiL;fc3SDttiU8Bd«Jg/=fc 

tK^as^^^sn* z <d m & & iz « , ttfie#js*=K©T>^^-#joM 

£^£-&:toi± bllSil ©®<hM IB M®£*fmT£lll2 CD 

js^oor-j^igjssn, ffi ib m i (DiiKi, « $ n , z co 
i ~ 5 <D vi-rn^ i 5 u i& ymw* 

7. HufBl/K-A^AtB^^^co^^^MfflcDn^^^^ — #:fcj&^ 

9. ilB#l$1S(' t-^^f b, u(Ot-^$iJE3 0~5 OVT 

1 0 . 16 IB W H — A © ft M t mB0 M © 7 > j- ± m © m £ © m © 
1 lg|B«cD^«ffl 5'JSI/-^SI, 



f. 



WO 03/040754 



PCT/JP01/09821 



1/8 




WO 03/040754 



PCT/JPO 1/09821 



2/8 




WO 03/040754 



PCT/JPO 1/09821 



3/8 




A 



WO 03/040754 



PCT/JP01/09821 



4X8 



6 m 



7 74a 




200 



WO 03/040754 



PCT/JP01/09821 



5/8 




WO 03/040754 



PCT/JP01/09821 



6/8 




(b) 



mam ^ 

fi - r _r 



fO 
f2 




]fd2 



WO 03/040754 



PCT/JPO 1/09821 



8/8 



20, 251 N 252 



80 



3§S 



4* 



mi2 




20. 25 1 % 252 
81 




INTERNATIONAL, SEARCH REPORT 


Intemarinnal annfioarion Nn 

JUVwlliailUllul uUL/UVuUwU 1 ' u. 




PCT/JP01/09821 


A. CLASSIFICATION OF SUBJECT MATTER 




Int. CI 7 G01S13/93, G01S7/28 





According to International Patent Classification (IPC) or to both national classi fication and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 G01S7/00-17/88 



Documentation searched other than minimum documentation to the extent that such documents are included in the Fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2001 

Kokai Jitsuyo Shinan Koho 1971-2001 Jitsuyo Shinan Toroku Koho 1996-2001 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 
Y 


EP 978729 A2 (Hitachi, Ltd.), 
09 February, 2000 (09.02.00), 
Full text; all drawings 
Full text; all drawings 

& JP 12-59140 A Sc JP 12-209026 A 


1 
2-5 


X 
Y 


JP 8-250913 A (Honda Motor Co., Ltd.), 
27 September, 1996 (27.09.96), 
Full text; all drawings (Family: none) 
Full text; all drawings (Family: none) 


1 
2-5 


Y 


EP 800093 Al (Honda Giken Kogyo Kabushiki Kaisha) , 

08 October, 1997 (08.10.97), 

Full text; all drawings 

& JP 9-275160 A & JP 10-2953 A 

Sc US 6130640 Al 


2 


Y 


JP 54-11696 A (Tokyo Shibaura Denki K.K.), 

27 January, 1979 (27.01.79), 

Full text; all drawings (Family: none) 


2 



Further documents are listed in the continuation of Box C. Q See patent family annex. 



Special categories of cited documents: 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 
date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

0 M document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



T later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
07 December, 2001 (07.12.01) 


Date of mailing of the international search report 

18 December, 2001 (18.12.01) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/09821 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



DE 19859002 Al (Robert Bosch GmbH) , 

29 June, 2000 (29.06.00), 

Full text; all drawings 

& JP 12-196346 A & FR 2789522 A 

EP 638818 Al (Siemens Aktiengesellschaf t ) , 
15 February, 1995 (15.02.95), 
Fig. 6 

& JP 7-55917 A & DE 59309609 C 

& US 5497163 Al & AT 180575 E 



1> 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



F# PCT/JP.01/0 98 2 1 



a. mm<om-tz>&m<D$rm mmm&m (ipc) ) 

Int. Cl' G01S13/93, G01S7/28 



HMEfcffpfc3Hff 



W**frofc*/NW8f» OSRM^n^ffi (IPC) ) 

Int. Cl 7 GO 1 S 7/0 0- 1 7/8 8 



B#Ji0&B*f^$ft 1922-199 6? 

S*S&H£J9*r&&48 19 71-200 1? 



19 9 4 
1 9 9 6- 



2 0 0 1? 
2 0 0 1? 



^fj'!)-* 



mm-tz 



x 

Y 



X 
Y 



EP 978729 A 2 (HITACHI, LTD. ) 
9. 2/3. 2 0 0 0 (0 9. 0 2. 0 0) 

& JP 12-59140 A & JP 12-209026 A 

JP 8-2 50913 A Cfc H Slli^S^tt) 
27. 9^. 1996 (27. 09. 96) 



1 

2-5 



1 

2-5 



-«HKlJSIIf*l|i«r*-J- 



(Siii&tt-t-) 

roj Biicisi*, jg^t-m&Ts:*:^ 



©BOS $ titcxm. 
r&j isi— /-^x -> h 7 7 $ y — 3cifc 



0 7. 12. 0 1 



18.12.01 



s^rnvmif (i sa/j p> 

^#■§■1 0 0-8 9 1 5 



2 S 



9 2 0 8 



03-3581-1101 rtlt 3 2 5 6 



«^PCT/ISA/2 10 (f2^) (1 99 8?7J3) 



Bg!tBJfS#-*§- PCT/JP0 1/098 2 1 



C (m%) . 
JrT=t\) — * 



EP 800093 Al 

(HONDA GIKEN KOGYO KABUSHIKI KAISHA) 
8. 1 0J3. 1 9 9 7 (0 8. 1 0. 9 7) 

-&x, ±m 

& JP 9-275160 A & JP 10-2953 A & US 6130640 Al 

jp 54-ii696 a <ymimnsm&&&ti 

2 7. lfi. 1 9 7 9 (2 7. 0 1. 7 9) 

±m 5 y-fcu 

DE 19859002 Al (ROBERT BOSCH GMBH) 
2 9. 6M. 2 0 0 0 (2 9. 0 6. 0 0) 

& JP 12-196346 A & FR 2789522 A 

EP 638818 Al (SIEMENS AKTIENGESELLSCHAFT) 
15. 2J3. 1 9 9 5 (1 5. 0 2. 9 5) 
FIG. 6 

& JP 7-55917 A & DE 59309609 C & US 5497163 Al 
& AT 180575 E 



«SPCT/ISA/210 '(»2-s-^Ott#) (1 9 9 8^7^). 



